Stephomyia Tavares, 1916 comprises seven species, all Neotropical: S. clavata (Tavares, 1920) ; S. epeugeniae Gagné, 1994; S. espiralis Maia, 1993; S. mina Maia, 1993; S. rotundifoliorum Maia, 1993; S. tetralobae Maia, 1993; and S. eugeniae (Felt, 1913). In the present study, a cladistic analysis based upon adult, pupa, larva and gall morphological characters as well as host plant data is carried out in order to discuss the monophyly of the genus and the relationships among the known species. The Stephomyia monophyly was supported by eight synapomorphies: five homoplastic characters and three non-homoplastic characters. Analyzes showed S. clavata with great instability within the genus, probably due to lack of larva, pupa and female data, so S. clavata was deactivated in analyze. The topology found was (S. mina ((S. eugeniae + S. epeugeniae) (S. tetralobae (S. rotundifoliorum + S. espiralis)))).
Introduction
Stephomyia Tavares, 1916 (Diptera, Cecidomyiidae) is a Neotropical genus with seven described species: S. clavata (Tavares, 1920) ; S. epeugeniae Gagné, 1994 ; S. espiralis Maia, 1993a ; S. eugeniae (Felt, 1913) ; S. mina Maia, 1993a; S. rotundifoliorum Maia, 1993a; and S. tetralobae Maia, 1993a . S. clavata is only known as male; S. epeugeniae as male and female; S. espiralis as female and pupa; S. eugeniae as male, female and pupa; S. mina, S. rotundifoliorum and S. tetralobae as male, female, pupa and larva. All galls are described.
Six species are from South America, and one, S. eugeniae, from North America (USA, Florida) ( Figure 1 ). All are gallers on Myrtaceae, being five associated with Eugenia L. and only one with Neomitranthes D. Legrand, namely S. mina. The host plant genus of Stephomyia clavata is not determined (Gagné and Jaschhof, 2014) . In the Table 1 , the host plant of each galling species is presented.
Stephomyia belongs to the tribe Asphondyliini, distinctive by female seventh sternite that is much longer than the preceding ones; the strongly, sclerotized, wide, and laterally notched female eighth tergite, the ventrally lengthened gonocoxites; and the dorsally, apically disposed, short, flat, and broad gonostyli (Gagné, 1994) . The tribe is divided into two subtribes: Asphondyliina with 375 species in 19 genera and Schizomyiina with 164 species in 26 genera, including Stephomyia (Gagné and Jaschhof, 2014) . Both taxa are well defined: the former presents an apical projection on the first tarsomere of each leg; a large, bilobed structure at the posterior end of the female eighth tergite; no parameres (except in Zalepidota Rübsaamen, 1907) ; and the denticles of the gonostyli at least partly fused into a solid tooth or teeth. The latter lacks the apical projection on the first tarsomere of each leg, as well as the bilobed structure at the posterior end of the female eighth tergite; male terminalia have parameres; and the denticles of the gonostyli are not fused.
Some genera of Asphondyliini were covered partially by Tokuda et al. (2005 Tokuda et al. ( , 2008 and Dorchin et al. (2015) . A single work deals with the fauna of the Neotropical Region, Möhn (1962) , who analyzed the relations among the Neotropical genera, but without using cladistic methods. At this time, Stephomyia comprises a single species. Since then, other six species were added, but the phylogenetic relationships among them are still unknown. The purposes of this study are: 1) to test the monophyly of the genus Stephomyia and, 2) to propose phylogenetic relationships among the species.
Material and Methods
Twenty-three species are included in this study. The in-group consists of all described species of Stephomyia: S. clavata (Tavares, 1920) ; S. epeugeniae Gagné, 1994; S. espiralis Maia, 1993; S. eugeniae (Felt), 1913; S. mina Maia, 1993; S. rotundifoliorum Maia, 1993 and S. tetralobae Maia, 1993 . The type material of S. espiralis, S. mina, S. rotundifoliorum, and S. tetralobae were examined, as well as the male of S. tetralobae, described by Maia (2002) , all deposited in the Cecidomyiidae collection of Museu Nacional/Universidade Federal do Rio de Janeiro (MNRJ). Data on S. clavata, S. epeugeniae and S. eugeniae were obtained from literature (Felt, 1913; Gagné, 1994; Möhn, 1962; Tavares, 1920) . The lack of data on S. clavata generated great instability of this taxon in the previous analysis, which led to its deactivation ( Table 2) .
The out-group consists of 16 species, representing two supertribes of Cecidomyiinae: Cecidomyiidi (where Stephomyia is included) and Lasiopteridi (the sister-group of Cecidomyiidi) (Gagné, 1994) . The former is divided into 11 tribes and the latter into 8. Among Cecidomyiidi, we included species from three tribes: Cecidomyiini (Parkiamyia paraensis Maia, 2006 (in Maia and Fernandes, 2006) and Contarinia gemmae Maia, 2002 (in Madeira et al., 2002 ; Clinodiplosini (Clinodiplosis melissae Maia, 1993b and Iatrophobia braziliensis Rübsaamen, 1916) ; and Asphondyliini (Asphondyliina: Asphondylia fructicola Maia, 2009 (in Maia et al., 2009a ; Bruggmanniella doliocarpi Maia, 2010 (in Maia et al., 2010 , and Parazalepidota clusiae 
Galling species
Host plant S. clavata (Tavares), 1920 Myrtaceae (undetermined) S. epeugeniae Gagné, 1994 Eugenia sp. S. espiralis Maia, 1994 Eugenia copacabanensis Kiaersk S. eugeniae (Felt), 1913 Eugenia buxifolia Lam. S. mina Maia, 1994 Neomitranthes obscura (DC.) N. Silveira S. rotundifoliorum Maia, 1994 Eugenia astringens Cambess. (=Eugenia rotundifolia Casar) S. tetralobae Maia, 1994 Eugenia copacabanensis Kiaersk Galling species Described stages male female pupa larva S. clavata (Tavares) , 1920 x S. epeugeniae Gagné, 1994 x x S. espiralis Maia, 1994 x x S. eugeniae (Felt) , 1913 x x x S. mina Maia, 1994 x x x x S. rotundifoliorum Maia, 1994 x x x x S. tetralobae Maia, 1994 x x x x Maia, 2001a, Schizomyiina: Bruggmannia elongata Maia and Couri, 1993 ; Burseramyia braziliensis Maia and Fonseca, 2012 , and Schizomyia spherica Maia and Oliveira, 2007 . Among Lasiopteridi, we included species from Alycaulini (Baccharomyia magna Carneiro, 2012) and Neolasioptera ramicola Maia, 2009 ) (in Maia et al., 2009b ; Dasineurini (Arcivena kielmeyerae Gagné, 1984 and Dasineura gigantea Angelo and Maia, 1999) , Trotterini (Trotteria quadridentata Maia, 2001b) and Myrciariamyia fernandesis Maia, 2004 (unplaced to tribe). All out-group were studied based on the type-material, which is deposited in the Cecidomyiidae collection of MNRJ, except by A. kielmeyerae (data obtained from literature) and Iatrophobia braziliensis (data based on specimens of MNRJ).
Cladistic analysis
The Matrix was constituted of 23 terminals; 39 morphological characters, coded as non-additive, from three life stages, galls and host plants were included in the analysis: five from adult, 13 from male, seven from female, six from pupa, five from the third-instar larvae and three from gall. Of the 39 characters, 25 were binary and 14 multistate. Missing data are represented by question marks (?) and inapplicable characters by dash (-) ( Table 3) . We followed the terminology of McAlpine (1981) for adults and Gagné (1994) for immature phases.
Cladistic analysis was carried out using parsimony criteria using TNT ver.1.0 (Goloboff et al., 2005) . Tree searches were conducted using the "New technologies" (with ratchet (100 interactions), tree drifting (100 cycles), tree fusing (100 rounds) and collapsing trees) and posteriorly Traditional Search (with "Wagner trees" random seed "0" 10,000 replications and 100,000 trees to save per replication). Absolute Bremer supports (Bremer, 1994) were calculated, using TNT ver.1.0, saving up to 30 steps longer suboptimal trees obtained with TBR. Cladograms were edited with WinClada (NIXON 1999). 7. Relative length of neck flagellomere (flagellomere total length/neck length): short (from 3.2 to 4.0) (0); medium (from 6.20-6.25) (1); long (from 7.5-8.0) (2) 8. Male circumfila shape: X-like (0) ( Figure 9) ; sinuous (2) ( Figure 7) ; reticulated (3) (Figure 10) 9. Relative gonostylus length (gonostylus length/gonostylus width): long (from 4.3 to 6.6) (0) ( Figure 11) ; short (from 1.0 to 3.0) (1) (Figure 12) 10. Shape of short gonostylus: triangular (0) ( Figure 13) ; rectangular (1) ( Figure 14) ; elongate (2) ( Figure 15) ; spherical (3) (Figure 16) 11. Shape of long gonostylus: claviform (0) ( Figure 17) ; cylindrical (1) (Figure 18) 12. Number of gonostylus teeth: 01 (0) ( Figure 18) ; 02 (1) ( Figure 16) ; multiple (2) (Figures 13-15) 13. Relative length of male cerci: longer than large (0) ( Figure 11) ; as long as large (basal width) (1) ( Figure 12) ; larger than long (2) (Figure 19) 14. Parameres: present (0) ( Figure 19) ; absent (1) (Figure 12 Figure 30) ; long (more than 0.16mm) (2) (Figure 31) 26. Antennal bases: short (until 0.02mm) (0) ( Figure 31) ; long (from 0.30-0.05mm) (1) (Figure 32) 27. Number of lateral facial papillae: 03 (0) ( Figure 32) ; 01 (1) (Figures 30 and 31) ; 0 (2) (Figure 29) 28. Number of lower facial papillae: 02 (0) (Figures 31 and 32) ; 01 (1); 0 (3) (Figure 29) 29. Length of prothoracic spiracle: short (until 0.17mm) (0) ( Figure 33) ; medium (from 0.21-0.22mm) (1) ( Figure 34) ; long (more than 0.29mm) (2) (Figure 35 Figures 2-22. Cecidomyiidae (adults): 2) First tarsomere with apical spine; 3) Tarsal claw simple (without teeth); 4) Tarsal claw toothed; 5) Wing: R 5 long, reaching C near the apex; 6) R 5 short, reaching C appreciably before the apex; 7-9): Male antenna, flagellomere: 7) Cylindrical with sinuous circumfila; 8) Binodal with looped circumfila; 9) Squarish with x-shaped circumfila; 10) Antenna, flagellomere cylindrical with reticulated circumfila; 11-23): Male terminalia: 11) Gonostylus narrow, cercus longer than large, parameres absent; 12) Gonostylus broad, cercus as long as large; 13) Gonostylus broad, triangular; 14) Gonostylus broad, rectangular; 15) Gonostylus broad, elongate; 16) Gonostylus broad, spherical, with two teeth; 17) Gonostylus narrow, claviform, with a single tooth; 18) Gonostylus narrow, cylindrical, with a single tooth; 19) Gonostylus broad, rectangular with multiple teeth, cercus larger than long, parameres present, aedeagus glossiform; 20-22) Parameres: 20) Free, sligthly shorter than aedeagus; 21) Envolving aedeagus; 22) Appreciably shorter than aedeagus. 
Characters description

Results and Discussion
Both analyses obtained the same result, two cladograms, with 105 steps, consistency index 57 and retention index 76 ( Figure 55A and B) . The strict consensus arising from this result showed 106 steps, consistency index 56 and retention index 76 ( Figure 55C ).
Stephomyia is a monophyletic genus, supported by eight synapomorphies, five homoplastic: ovipositor shorter than abdomen (19), none lateral facial papillae (27), abdominal dorsal spines absent (30), gall longer than large (37); and three non-homoplastic: male circumfila sinuous (8), gonostylus short and triangular (10), female cerci: completely fused (23).
Stephomyia mina is the basal clade of genus, all remain species are grouped by two homoplastic synapomorphies: male cerci as long as large (13) and two lateral papillae on each side of the spatula (33). This clade is divided into two others: (S. eugeniae + S. epeugeniae) and (S. tetralobae (S. rotundifoliorum + S. espiralis)), the last one is grouped by one synapomorphy: only one lower facial papilla (28).
The clade (S. rotundifoliorum + S. espiralis) has one synapomorphy: presence of medial broadening of spatula (32). S. eugeniae shows an exclusive apomorphy, gall indumentary with trichomes (38), not shared with others Stephomyia.
The cladogram shows that the basal host plant is Neomitranthes obscura (S. mina). The other species occurs only in Eugenia, as a monophyletic clade. (Figure 56 ). S. epeugeniae occurs in an undetermined Eugenia species and the host of S. clavata is identified in family level, Myrtaceae (Table 1) . The clade (S. tetralobae (S. rotundifoliorum, S. espiralis) is associated with two endemic plant species of Atlantic Forest: E. astringens and E. copacabanensis.
Considering the species geographic distribution and the position of the only one Neartic terminal taxon, S. eugeniae, we suggest a South America origin for Stephomyia with a posterior colonization of North America (Figure 57 ). This is the first cladistic approach of a Neotropical genus of Cecidomyiidae. 
Conclusions
Stephomyia is a monophyletic genus. S. mina is the sister group of the remainders two groups: (S. eugeniae, S. epeugeniae) and (S. tetralobae (S. rotundifoliorum, S. espiralis) The genus origin is probably in South America with secondary incursion into North America. The basal host plant is Neomitranthes obscura. For greater refinement, more data on S. clavata should be known to locate its relationship with the others Stephomyia.
